Telomeres, telomerase, and the cell cycle.
Telomeres protect the ends of chromosomes from degradation and fusion. In most eukaryotes telomeres are replicated by a specialised polymerase, telomerase. Telomerase synthesises one strand of the telomere; while conventional DNA polymerases synthesise the complementary strand. Additional processing of telomeres occurs in ciliates and yeast during each cell cycle. Telomerase activity and RNA levels change as cells enter and exit the cell cycle. Gradual telomere shortening in the absence of telomerase does not immediately affect cell cycling; however, "critically" short telomeres are hypothesised to play a role in senescence and the triggering of DNA damage checkpoints.